The objective of this study was to examine the relation between hypertension and depression. In a crosssectional study of the urban region of a State capital with more than 1.5 million inhabitants, 1174 men and women aged 18-80 years, selected at random from the population, were studied. Blood pressure, hypertension (blood pressure readings X140/90 mm Hg or use of blood pressure-lowering agents), risk factors for hypertension and depression according to the Diagnostic and Statistical Manual of Mental Disorders (fourth edition) were investigated in home interviews. The prevalence of major depression and hypertension were 12.4% (95% confidence interval (CI): 10.5-14.3) and 34.7% (95% CI: 32.2-37.4), respectively. Systolic and diastolic blood pressures of individuals with and without a lifetime episode of depression were not different after adjustment for age and gender. Lifetime episodic major depression was not associated with hypertension in bivariate analysis (risk ratios (RR): 0.96, 95% CI: 0.76-1.23) and after adjustment for confounding (RR: 1.15; 95% CI:0.75-1.76). Hypertension and depression were not associated in this free-living population of adults, suggesting that their concomitant occurrence in clinical practice may be ascribed to chance.
Introduction
Depression and hypertension are ranked among the leading causes of worldwide burden of disease. 1 The life-time prevalence of major depression in the USA is 16 .2% (15.1-17. 3), which means that 32.6-35.1 million US adults had at least one major depressive episode. 2 The prevalence of major depression in three metropolitan areas of Brazil ranged from 3%, in São Paulo and Brasília, to 10% in Porto Alegre. 3 Several population-based surveys identified prevalence of hypertension around 30% in different Brazilian cities, [4] [5] [6] [7] [8] prevalence rates that are within the 3.4-72.5% of prevalence described in other countries. 9 Depressive disorders have been associated with the development of coronary artery disease, 10, 11 stroke 12 and hypertension. 13, 14 Other studies, however, have not found an association between depression and hypertension. [15] [16] [17] [18] [19] These reports, however, were based on secondary data, and in most instances blood pressure or hypertension were self-reported. If any association between these highly common diseases really exists, it would have a relevant impact both in public health and clinical context. In this prospectively planned cross-sectional study, with direct evaluation of mood disorders, blood pressure and of other risk factors for hypertension, we evaluate the association of depression and hypertension in a representative sample of free-living adults of the urban area of Porto Alegre, Brazil.
Materials and methods
This cross-sectional study included men and women, aged 18 years or older, living in the urban area of Porto Alegre, a state capital with more than 1.5 million inhabitants in southern Brazil. They were selected through a multi-stage population-based sampling, from 1996 to 1998. Details of design and other results of this survey have been published. 4, [20] [21] [22] [23] Participants were interviewed at home, using a pre-tested and structured questionnaire, which included evaluation of demographic characteristics and questions pertaining to education (years at school), alcoholic beverage consumption, physical activity at leisure time and other variables. Alcohol consumption was assessed by the pattern of consumption of alcoholic beverages (frequency-amount questions), classifying the participants as nondrinkers, social drinkers (1-29 g/day) or abusers (X30 g/day). 20 Physical activity at leisure time was investigated through questions translated from the North Karelia Project. 24 Participants were classified as sedentary at leisure time when they were not involved in any kind of physical activity. Height (m) and weight (kg) were measured and body mass index (BMI) was calculated (kg/m 2 ). Sitting blood pressures were measured after 5 min of rest with periodically calibrated aneroid sphygmomanometers (Diasyst. Montagem e Comércio Ltda, São Paulo, SP, Brazil, validated by the Brazilian Institute of Metrology), according to standardized recommendations. 25 The average of two measurements was used in the analyses. Hypertension was diagnosed by systolic blood pressure X140 mm Hg or diastolic blood pressure X90 mm Hg (mean of two measurements) or use of blood pressure-lowering agents. For this analysis, blood pressure was classified according to the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC VII) criteria: normal blood pressure (o120 and o80 mm Hg); prehypertension (120-139 or 80-89 mm Hg); stage 1 hypertension (140-159 or 90-99 mm Hg); stage 2 hypertension or greater (X160 or X100 mm Hg). 25 Major depression was diagnosed using the criteria from the fourth edition of Diagnostic and Statistical Manual of Mental Disorders (DSM IV), 26 questioning the participants about the symptoms of major depression: sadness or loss of interest or pleasure in most usual activities, together with at least five, out of nine, DSM-IV 27 clusters of symptoms: sadness, loss of interest, sleep difficulties, loss of appetite or weight, fatigue, difficulty in concentrating, psychomotor agitation or retardation, low selfesteem or guilt, and thoughts of death or suicide. The symptoms had to be present most of the day, almost everyday for at least 2 weeks, and should not be attributed to the use of a substance (licit or illicit) or medical condition (e.g., hypothyroidism). The symptoms must have resulted in changing of functioning or some daily activities impairment.
Interviewers were trained and certified in the application of the questionnaire and in the measurement of blood pressure and anthropometric parameters. Additionally, interviewers were trained and certified to apply the DSM-IV by a psychiatrist. Besides the systematic supervision of data collection, approximately 10% of the interviews, selected at random, were checked for quality control purpose. In these interviews, a reduced questionnaire was applied pertaining to the identification of participants and interviewers, duration of interview, and confirmation of the assessment of anthropometric characteristics and blood pressure.
Pearson w 2 was used to test the associations, and risk ratios (RR) were calculated. Multiple logistic regression was used to examine the association of depression with hypertension, controlling for other risk factors for hypertension (age, skin color, education, alcohol consumption, BMI, exercise). Analysis of covariance (ANCOVA) was used to compare the mean systolic and diastolic blood pressure according to the depression status adjusting for gender and age. Two-tailed P-values lower than 0.05 were regarded as statistically significant.
The sample size was calculated based on simulations of prevalence of hypertension by the presence of depression. A total of 1003 individuals would be able to detect an RR of 1.5 by the presence of depression, with a power of 80 and 5% significance level, assuming 37% prevalence of hypertension among exposed and 25% among non-exposed. An oversampling of approximately 20% was added to account for refusals, losses and multivariate analysis. As hypertension is a common disease, the adjusted odds ratios derived from the logistic regression were transformed in prevalence ratios according to the method of Zhang and Yu. 28 The study was approved by the Ethical Committee of our institution and all participants gave consent to participate.
Results
A total of 1174 participants, who represent 90% of the eligible population, were interviewed and had blood pressure and anthropometric characteristics measured. Their mean age was 44.7717.2 years (range 18-80 years), 515 (43.9%) were male and 79.6% declared themselves as white subjects. The comparison of several characteristics with the data from the last Brazilian census showed that the sample was representative of the city.
The prevalence of hypertension (blood pressure X140/90 mm Hg or use of antihypertensive agents) was 34.7% (95% confidence interval (CI): 32.2-37.4%). Lifetime major depression, according to the DSM-IV criteria, was present in 12.4% (95% CI: 10.5-14.3%) of subjects, being more frequent among women (17.3 vs 6.2%; Po0.001).
The association between hypertension and their potential risk factors are presented in Table 1 . The prevalence of hypertension increased with age, among individuals who declared to be non-white and with low educational level, and in individuals sedentary at leisure time. Social drinkers had lower prevalence of hypertension (29%) in comparison to non-drinkers (39%) and abusers (40%). Depression was not associated with the prevalence of Depression and hypertension M Wiehe et al hypertension. Depression and hypertension were also not associated in participants aware of the diagnosis of hypertension. Table 2 shows that the prevalence of major depression was higher in women, in individuals with normal BMI and obesity in relation to overweight individuals, and in abstemious. Blood pressure was similar in subjects with and without depression after adjustment for age and gender (Table 2 ). Figure 1 shows that depression was not associated with hypertension in the multivariate model (RR: 1.15; 95% CI: 0.75-1.76), after controlling for age, skin colour, years at school, BMI, beverage alcohol consumption and physical activity at leisure time.
The risk ratios for depression among hypertensive participants defined exclusively by blood pressure equal or higher than 140/90 mm Hg were not substantially different from the definition that included normal blood pressure with the use of blood pressure-lowering drugs. The exclusion of 17 participants who were using drugs for mood disorders at the time of the interview (both in patients with and without history of depression) did not modify the estimates of risk for hypertension.
The proportion of individuals with and without depression was similar in each stage of the JNC VII report (P ¼ 0.6). Adjusted for age and gender.
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Discussion
This study was able to estimate the prevalence of hypertension and depression in the city of Porto Alegre within narrow CI. The prevalence of hypertension was similar to that described in a previous survey in the city 6 and in developed countries. 9 The lifetime prevalence of depression was within the CI of estimates reported in the USA and Porto Alegre. 2, 3 In this survey, depression was not associated with hypertension, in contrast with the findings from other cross-sectional [29] [30] [31] and cohort studies. 13, 14 A biological plausibility for such association was previously suggested, with the evidence that regulation of adrenergic activity often fails in patients with clinical depression, 32 leading to sustained blood pressure elevations over time. Behavioural mechanisms could be another link between depression and hypertension, as depressed individuals have unhealthy lifestyle behaviours and poor compliance with treatments. 33, 34 On the other hand, studies with a more precise evaluation of depression or blood pressure have not found an association between depression and hypertension. 15, 17, 35, 36 In the CARDIA study, a positive association was described for black participants only when the 160/95 mm Hg criterion was employed to diagnose hypertension.
14 In a more recent report, however, depressive symptoms were not associated with the incidence of hypertension. 36 Baseline levels of depression of climacteric women participating in the Healthy Women Study were not associated with the incidence of hypertension, but higher frequency of depressive symptoms were significantly associated with higher levels of systolic blood pressure. 35 In these cohort studies, however, the investigation of the association between depression and hypertension was a secondary objective.
There is only one study using data on DSMdefined psychiatric disorders, in a representative sample of the general population, addressing their association with chronic medical conditions. 29 Hypertension was more prevalent in individuals with lifetime major depression, adjusted for age and sex. This association weakened after control for concurrent anxiety disorders, and was not present in participants with depression recently diagnosed (o6 months). The self-report information of specific chronic medical conditions, such as hypertension, is a limitation recognized by the authors.
Some limitations of our study deserve mention. Depression and blood pressure were not concurrently evaluated, and the time since the last episode of depression before blood pressure measurement was not registered. In view of the higher prevalence of both conditions, it is unlikely that any association between them could have been missed. The possibility that blood pressure may be higher during episodes of depression could be investigated only in studies with concomitant measurement of both conditions, which is certainly difficult in population samples. If this really happens, however, it did not result in subsequent development of sustained hypertension in our population. One possible caveat is that many people have elevated levels of depressive symptomatology without reaching the full DSM-IV criteria for major depression, which could have contributed to the negative findings. We have evaluated also participants with dysthymic disorder, and it was not associated with blood pressure levels either. The diagnosis of depression was not established in formal psychiatric interviews, which may have resulted in an overestimation of depressed cases. However, given that the results of the study indicate no significant association between depression and hypertension, this potential misdiagnosis is unlikely to have a major impact on the results. Our study was not powered to detect a significant increase of 15% in the risk of hypertension among individuals with a history of major depression (with 95% limits that go from 25% of protection to 78% of risk). The absence of association with systolic and diastolic blood pressure and of a dose-response curve within the stages of hyper- Figure 1 Risk ratio (95% confidence interval (CI)) for hypertension: results of the logistic regression model adjusting for age, skin colour, years at school, body mass index, beverage alcohol consumption and physical activity at leisure time.
What is known about this topic: K Depression and hypertension frequently coexist in clinical practice. K The possibility that depression is a risk factor for hypertension has been repeatedly affirmed but not consistently refuted or demonstrated in epidemiological surveys.
What this study adds: K Lifetime episodes of major depression were not associated with the prevalence of hypertension. K Blood pressure of patients with a lifetime episode of major depression was not different from blood pressure of patients without such episode. K The presence of depression and hypertension in the same patient may be ascribed to chance.
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In conclusion, we demonstrate that depression was not associated with blood pressure or hypertension in free-living individuals, supporting the interpretation that the presence of both conditions in the same patient may be ascribed to chance.
